Volumetric T1-weighted MRI was performed in all 45 subjects on a 3T scanner (Tim Trio, Siemens) with the following parameters: TR=2200ms, TI=900ms, TE=2.9ms, flip angle=10°, acquisition matrix=256x256 and spatial resolution=1.1mm. Raw T1-weighted images were transformed into standard space by a rigid registration to the Montreal Neurological Institute (MNI305) template, [10] [11] [12] http://cmic.cs.ucl.ac.uk/home/software/) using the protocol as described below. The intrarater intraclass correlation coefficient for this segmentation protocol was 0.938 (95% confidence intervals: 0.771-0.984) and 0.909 (0.677-0.977) for left and right habenula respectively, tested in a sample of ten cognitively-normal controls, scanned using the same MRI protocol as the study participants. Dice overlapping and Jaccard similarity coefficient indexes were 0.83 (standard deviation 0.06) and 0.71 (0.08) respectively. Volumes of the habenula were computed from the manual segmentations performed in NiftyMIDAS.
Introduction
This protocol describes how to manually segment the human habenula on volumetric T1-weighted magnetic resonance images (MRIs), combining the criteria described by Savitz et al., 2011 [5] and by Lawson et al., 2013 [6] (Supplementary Figure) . The habenula contains relatively dense white matter plexuses, so it can be distinguished from the adjacent gray matter nuclei by its contrast (i.e. hyperintensity) on MRI.
Segmentation procedures

Image Orientation/Registration/Standard space
The segmentations are made on MRIs rigidly registered to Montreal Neurological Institute (MNI) standard space.
Direction of segmentation
Segmentation proceeds on contiguous coronal slices in the caudo-rostral direction. For a slice thickness of 1 mm, approximately 4-5 slices include the habenula (Supplementary Figure) .
Segmentation landmarks
The segmentation includes the lateral and medial habenular nuclei, which could not be reliably distinguished from each other and thus are combined into a single habenular region.
Most caudal slice
The habenular segmentation begins on the caudal slice containing the posterior commissure (or the habenular commissure), in which the habenula is present as opposed to cerebrospinal fluid or the most rostral extent of the pineal gland. The habenula is clearly evident as a pyramidal-shaped structure which bulges into the third ventricle along the ventromedial aspect of the thalamus.
Most rostral slice
The habenular segmentation ends at the most rostral slice where the bright habenular tissue is not visible as protruding into the cerebrospinal fluid of the third ventricle, while it appears the dorsal tip of the stria medullaris (the white matter track which delimits the ventromedial aspect of the medial thalamus). In this slice, the habenula is not visible as delimited ventrally and medially from the thalamus by the stria medullaris of thalamus.
Ventral boundary
In the most caudal slices, the ventral boundary is defined by the dorsal edge of the white matter of the posterior commissure (or the habenular commissure). In the most rostral slices, the habenula borders with the paraventricular nucleus of the thalamus.
Dorso-lateral boundary
The dorsal and lateral borders are defined by the mediodorsal thalamic nucleus, limitans nucleus or pretectal area in most caudal slices, and by the white matter of the stria medullaris of the thalamus in the rostral slices.
Medial boundary
The cerebrospinal fluid of the third ventricle is the prominent landmark to define the medial boundary of the habenula. 
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